Nicotine addiction reduces the large-conductance Ca(2+)-activated potassium channels expression in the nucleus accumbens.
Large-conductance Ca(2+)-activated K(+) channels (BKCa) are widely expressed in the central nervous system and play important roles in neural activities. Nicotine exposure leads to long-lasting changes in behavioral and neuronal plasticity. However, little is known the roles of BKCa in the development of nicotine addiction. In the present study, a significant reduction in BKCa channel expression was found in nucleus accumbens (NAc) from nicotine addiction mice. Whole-cell patch-clamp recordings from NAc neurons of the addicted animals revealed a pronounced reduction in the fast after-hyperpolarization of action potentials mediated by BKCa channels that led to hyperexcitability of the NAc neurons. Activation of BKCa channels in the NAc reversed drug-seeking behaviors which were detected by conditioned place preference test. Furthermore, knockdown of BKCa channels using short hairpin RNAs significantly increased the drug-seeking behavior. These findings provide direct evidence that alterations of BKCa channels in the NAc play critical roles in the development of nicotine addiction and that modulation of the BKCa channels may be potential therapeutics for drug addiction.